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Introduction

A word from Dr Joe Marshall, Chief Executive at
the National Centre for Universities and Business

Collaboration is a vital feature of many medical advancements.
Collaboration allows research findings to translate into better
care for patients and populations. For both universities and
business alike, collaboration is often essential to achieve a
medical breakthrough.

However, during the Covid-19 pandemic, whilst some university
and business collaborations have stood in the spotlight,

other lifesaving, collaborative work that ordinarily would be
celebrated, has been left in the shadows. These partnerships
have simply not received the commendation they deserved.

In this showcasing booklet, we feature a collection of life-
saving medical advancements, all of which have been worked
on during the Covid-19 pandemic. Together, universities and
businesses have uncovered why disease develops and have
found new ways to treat, diagnose and prevent illnesses such
as breast and prostate cancer, diabetes and malaria as well as
advancing how we approach mental health issues.

Whilst we have previously celebrated the lifesaving work of
these institutions to help tackle Covid-19, we are now looking at
the other medical advancements that have been made, in spite
of the virus.

Faced with the uncertainty of a global pandemic, across the UK
and around the world universities and businesses continue to
drive life-changing and life-saving medical advancements.

#AdvancementsinAdversity




Contents

10

11

12

14

15

Delivering a new Malaria vaccine

Culturally competent robots improve mental health in
older people

Scientists develop rapid test for diagnosis of rare set of
genetic conditions

Living laboratory for precision medicine

Improving diagnosis of prostate cancer

Helping vulnerable adults live more independent lives
New bio-sensing and bio-imaging tests

Novel medicines for breast cancers

Blood tests for the early detection of lung cancer

Personalised 3D printed knee implant for arthritis sufferers

#AdvancementsinAdversity



Malaria is a life-threatening disease
caused by parasites that are transmitted
to people through the bites of infected
mosquitoes. 229 million cases of clinical
malaria were reported in 2019, and the
WHO estimates that malaria causes over
400,000 deaths each year globally.

The University of Oxford has teamed up
with the Serum Institute of India Private
Ltd., and Novavax Inc, and together
they are the first to meet the World
Health Organization's (WHO) Malaria
Vaccine Technology Roadmap goal of a
vaccine with at least 75% efficacy. The

vaccine is named R21/Matrix-M and was
announced in April 2021.

The vaccine has shown highly
encouraging and promising results and
the collaboration could kick-start the
stalled global effort to tackle malaria.

Delivering a new malaria vaccine

In April 2021, researchers
from the University

of Oxford and their
partners reported

early trial findings that
demonstrated a new
malaria vaccine is 77%
effective.

& SERUM INSTITUTE OF INDIA PVT. LTD.

Cyrus Poonawalla Group

NOVAVAX

The vaccine trials were carried out

in Burkina Faso, and involved 450
participants aged 5-17 months. The
participants were recruited from 24
villages and an approximate population
of 65,000 people. The vaccine was
found to be safe and showed “high-level
efficacy” over 12 months of follow-up.

Larger trials in nearly 5,000 children
between the ages of five months and
three years will now be carried out
across four African countries to confirm
the findings.

Over 100 malaria vaccine candidates
have entered clinical trials over recent
decades, but none have shown the more
than 75% efficacy targeted by World
Health Organization's Malaria Vaccine
Technology Roadmap.

About the trial process

The participants were split into three
groups, with the first two groups
receiving the R21/Matrix-M (with either
a low dose or high dose of the Matrix-M
adjuvant) and the third, a rabies vaccine
as the control group. Doses were
administered from early May 2019 to
early August 2019, largely prior to the
peak malaria season.

The researchers report a vaccine
efficacy of 77% in the higher-dose
adjuvant group, and 71% in the lower
dose adjuvant group, over 12 months
of follow-up, with no serious adverse
events related to the vaccine noted.

Adrian Hill, Director of the Jenner Institute and Lakshmi Mittal and Family Professor of
Vaccinology at the University of Oxford, and co-author of the paper, said:

‘These new results support our high expectations for the potential of this vaccine, which we
believe is the first to reach the WHO's goal of a vaccine for malaria with at least 75% efficacy.

With the commitment by our commercial partner, the Serum Institute of India, to
manufacture at least 200 million doses annually in the coming years, the vaccine has the
potential to have major public health impact if licensure is achieved.”
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Culturally competent robots improve
mental health in older people

The University of Bedfordshire, in collaboration with CARESSES, is aiming to deliver
culturally aware and culturally competent elder care robots, to help improve mental health.

The world’s population is ageing.
Between the years of 2015 and 2050,
the proportion of the world's older
adults is estimated to nearly double
from about 12% to 22%. In real terms,
this is an expected increase from 900
million to 2 billion people over the
age of 60.

A high proportion of older people

face mental health challenges.

Indeed, according to the World Health
Organisation, over 20% of adults aged
60 and over suffer from a mental or
neurological disorder and 6.6% of all
disability among people over 60 years
is attributed to mental and neurological
disorders.

Older people are often more
susceptible to stressors which can
result in isolation, loneliness or
psychological distress.

This is why, the University of
Bedfordshire’s work as part of a
ground-breaking collaboration
CARESSES, which looks to help
improve mental health in older people
using culturally competent software, is
so important.

ARESSES

“.‘ University of
Bedfordshire

CARESSES' robots will be able to adapt
how they behave and speak to the
culture, customs and manners of the
person they assist.

CARESSES' innovative approach will
translate into care robots that are
designed to be sensitive to the culture-
specific needs and preferences of elderly
clients, while offering them a safe,
reliable and intuitive system, specifically
designed to support active and healthy
ageing and reduce caregiver burden.

The evaluation of CARESSES, the
largest ever global study investigating
the use of culturally competent
robots in caring for the elderly, was
completed in September 2020.

While the evaluation results reveal
the limitations of the project, they
also demonstrate that culturally
competent robots can improve
mental health and have potential to
reduce loneliness in older people.

The CARESSES study is the first time
researchers have collaborated to
explore the possibility of developing
culturally competent robots.

The University of Bedfordshire, Middlesex University and Advinia Health Care are the
UK partners of the study, coordinated by University of Genova in Italy which developed
the robot's Artificial Intelligence. CARESSES was jointly funded by the EU and the

Japanese Government within the H2020 research and innovation programme. Global
researchers have participated in the project in collaboration with the world leading
Robotics Company SoftBank Robotics.

The University of Bedfordshire,
Middlesex University and Advinia
Health Care are the UK partners of the
study, coordinated by University of
Genova in Italy which developed the
robot's Artificial Intelligence. CARESSES
was jointly funded by the EU and the
Japanese Government within the H2020
research and innovation programme.
Global researchers have participated

in the project in collaboration with

the world leading Robotics Company
SoftBank Robotics.

Key results from the evaluation

reveal:

+ Older adults in care homes
who used the culturally
competent robot (up to 18
hours across two weeks) saw
a significant improvement in

their mental health.

After two weeks of using the
system there was a small but
positive impact on loneliness
severity among users. The
system did not increase feelings
of loneliness.
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Working with TeloNostiX, researchers at Cardiff University and Queen Mary University
of London have developed a rapid test for the diagnosis of a constellation of rare and

debilitating genetic conditions.

Telomeropathies are caused by premature shortening of the tips of chromosomes,
the DNA molecules which contain our genetic information. They can result in a range
of symptoms, including bone marrow failure, pulmonary fibrosis, cancer and liver
disease in adults and children. There are currently about 1,000 people living with
telomeropathies in the UK, many of which are undetected.

The collaboration will allow doctors to test for the condition, more accurately and

rapidly than ever before.

CARDIFF

UNIVERSITY

PRIFYSGOL
CAERDYH

\Q/Queen Mary

University of London

Scientists develop rapid test for
diagnosis of rare set of genetic

conditions

Researchers at Cardiff University and Queen Mary University of London worked together
to launch TeloNostiX, to create a rapid test for the diagnosis of a constellation of rare and

debilitating genetic conditions.

During the Covid-19 pandemic
researchers finalised their work
developing a rapid laboratory test for
diagnosing patients, which shows the
many different types of symptoms that
can arise from telomeropathies.

The technique, called high-throughput
single telomere length analysis (HT-
STELA), is a DNA-based blood test that
provides high-resolution information.
The researchers say it can be applied
to a broader range of samples than
existing tests, including fresh or frozen
blood samples.

The research was led by Professor
Duncan Baird at Cardiff University and
Professor Tom Vulliamy at Queen Mary
University of London.

The test is provided by the Cardiff
University spin-out company,
TeloNostiX, that has set up the
technology in a clinical testing
laboratory.

The work was funded by the Medical

Research Council, the Wales Cancer
Research Centre, Cancer Research

#AdvancementsinAdversity

UK and the Welsh Clinical Academic
Training (WCAT) programme.

Professor Baird, from the School of
Medicine’s Division of Cancer and
Genetics, said: “If a patient presents
with a severe symptom such as bone
marrow failure we can now test, more
accurately and rapidly than ever before,
if this is the result of a telomeropathy,
thereby speeding up the process

of providing a diagnosis for these
patients. We believe the speed and
accuracy of this technology will provide

a step-change in the clinical utility of
telomere testing.”

Professor Tom Vulliamy, from Queen
Mary University of London, added: “This
is an enormous step forward in being
able to identify more adults and children
with rare and debilitating genetic
conditions who remain undetected and
are currently living without a diagnosis.
Many of these conditions are serious
and life-threatening and so any tools
that allow us to quickly identify those
requiring clinical care are a huge help.'




Living Laboratory for
precision medicine

One of the greatest challenges the
healthcare industry faces is the slow
adoption of vital innovation into clinical
practice, which limits benefits to
patients. The University of Glasgow’s
trailblazing Living Laboratory, with
funding from UKRI's Strength in Places
Fund, brings together a consortium of
partners from across the University of
Glasgow, NHS Greater Glasgow & Clyde
and industry to address this challenge,
and actively accelerate the routine
clinical use of healthcare innovations.

The Living Laboratory includes a number
of exciting and innovative projects

all aiming to harness the power of
collaboration among research, industry
and the NHS. The Living Laboratory
began during the pandemic last year.

The 7T advanced imaging coil
development project is one of these.
The project brings together a triple helix
partnership with specialised skills that
will see the acceleration of imaging
research into clinical practice.

The University of Glasgow-led ‘Living Laboratory for Precision Medicine’ is developing
new, specialised imaging technology to improve the capabilities of cutting-edge 7
Tesla (7T) MRI scanners, advancing their use as a tool for precision medicine.

The Advanced Imaging Coil
Development Project

7T MRl is an extremely powerful scanning
technology that can produce highly
detailed images of the body's internal
organs and tissues, allowing scientists
and clinicians to study the human body in
greater detail than ever before. However,
novel coil devices are needed in order to
obtain high-quality, uniform images from
7T MRI scanners, enabling their clinical
use to diagnose and treat disease.

MR CoilTech is a world-leading imaging
company that relocated from Germany
to the University of Glasgow's Clinical
Innovation Zone. The company will work
with researchers from the University of
Glasgow, alongside NHS clinicians, to
design and develop specialised coils
that will improve the diagnostic utility of
images produced by 7T MRI scanners.
The team will work with the £10m

7T MRI scanner situated in a clinical
research setting, within the University of
Glasgow's Imaging Centre of Excellence.

The funding of the Living Laboratory
will see the coil development project
build on MR CoilTech'’s previous
advancement of the world's first
‘dual-mode 7T head coil' to establish a
pipeline of new body-part-specific coils.

With support from MRI equipment
manufacturer Siemens, the delivery of
new coils for body parts that are not
covered by standard product options
will increase the clinical use of 7T MRI.

It will allow for more areas of the body
to be scanned, increasing its diagnostic
capabilities. The partnership with the NHS
will enable clinical evaluation of the coils,
ensuring applicability of the product and
quick integration into healthcare.

MR CoilTech’s technical expertise

and the triple helix partnership
approach to working, will progress
the commercialisation of these novel
specialised coils, developing a defined
route to market. The commercialisation
aspect of this project will lead to an
increase in the clinical use of next-
generation MRI technology and
immediate company growth and
resultant job creation.

Dr Carol Clugston, Dean of Corporate
Engagement and Innovation at the
University of Glasgow's College of
Medical, Veterinary and Life Sciences and
Living Laboratory Project Director, said:
“The partnership between academia,
healthcare and our industry partners is
key to the vital acceleration of research
into clinical practice. The developments

this project will create for advanced
imaging will accelerate meaningful
change in clinical practices and result, in
time, in better outcomes for patients.”

Dr Shajan Gunamony, Director of MR
CoilTech and senior research fellow at
the University of Glasgow said: “The
opportunity for MR CoilTech to work
with research and clinical partners as
part of the Living Laboratory will enable
us to enhance our coil development
innovations. Collaborating in this way
will see us take forward and expand
our new technologies into devices that
can be used across healthcare for the
benefit of patients.”

MRCoilTech

| University
of Glasgow

Living\<
Laboratory
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Improving diagnosis
of prostate cancer

Prostate cancer is the most common
cancer amongst men in the UK, and the
second most common cancer in men
worldwide, affecting one in every eight
men. The disease primarily affects men
over the age of 65; and with an ageing
population, the number affected is only
expected to rise.

Two NCUB university members,
Newcastle University and The Open
University have each collaborated to
improve the way prostate cancer is
diagnosed and treated.

In the midst of the
pandemic, Newcastle
University research

led to the formation of
GlycoScoreDx, a company
working to develop a new
test for prostate cancer.

Despite the prevalence of prostate
cancer, current approaches to prostate
cancer diagnosis are inadequate

and often lead to significant over or
under diagnosis. This places a huge
burden on both the individual and the
healthcare economy. There is a need
for a reliable, cost-effective test which
can determine whether an individual
has prostate cancer and the likelihood
of that cancer becoming aggressive and
life-threatening.

Building on this need, and with more
than a decade of prostate cancer
research behind them, Dr Jennifer
Munkley and her team at Newcastle
University have founded North
East-based diagnostics company,
GlycoScoreDx Ltd. Through their
extensive research, they observed that
specific proteins are important drivers
of prostate cancer, presenting differently
when cancer is progressing. A subset

GlycoScoredx

Newcastle
University
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of these proteins could be used as
the basis for the development of a
new diagnostic test — the GlycoScore
Prostate Cancer Test.

The incorporation of GlycoscoreDx took
place in July 2020, with the company
finding its feet and gaining funding
during the course of the pandemic.
Newcastle University plays a proactive
and supportive role in helping new
companies to develop as spinouts,
providing assistance with intellectual
property, fundraising and the process of
setting up as a new company. Through
Northern Accelerator, the University also
collaborates with four other universities
in the region to provide support during
the commercialisation process. The
University will retain a significant stake
in GlycoScoreDx Limited, together with
Prostate Cancer UK which helped fund
much of the early research.

Dr Allan Brown, CEO of GlycoScoreDx

Limited, said: “The early support

and encouragement shown by
Newcastle University to the founders
of GlycoScoreDx, and their strong
commitment to the spinout process,
was fundamental to our recent
successful fundraising.”

The Company recently raised £1m via a
combination of equity and grant funding
to support full business establishment
and early product development
activities. They expect to achieve CE
marking and commercialisation of the
prostate cancer test in early 2023, with
additional cancer diagnosis tests likely
to follow later down the line.

With such great work carried out
already, GlycoScoreDx looks set to
become a key player in oncology
diagnostics, helping more people to get
the diagnosis and treatment they need,
and ultimately saving lives.




The Open University: Improving prostate cancer therapy
and treatment guidelines

The Open University have collaborated to produce revised
clinical guidelines with new recommendations for NEPC
diagnosis and treatment.

Hormone therapy is part of the standard
care for prostate cancer. It is designed
to kill localised or locally advanced
prostate cancer. Research undertaken
at The Open University, however,
showed that when patients are exposed
to prolonged hormonal therapies,
tumours develop into neuroendocrine
prostate cancer (NEPC), a very rare
unrelated tumour.

This finding suggests firstly that the
use of current hormonal therapies

in prostate cancer patients must be
carefully controlled and monitored

and secondly that NEPC incidents

are substantially increased by the
widespread use of hormonal therapies
when treating prostate cancer patients.

In the light of this evidence, an
international team of clinicians and
scientists led by The Open University
produced revised clinical guidelines
with new recommendations for NEPC
diagnosis and treatment.

The findings also suggest that the NHS
could be making a cost-saving of £23,200
per patient through the discontinuation of
unnecessary treatment.

The Open University are collaborating
with Volition, a company which is
focussed on developing diagnostic
assays for early cancer detection, on
this project.

In the last 18 months the team have
identified a new pathway that drives
the most aggressive form of prostate
cancer. This is now being investigated
for the development of new therapies.

\)

VoIiﬁon

The Open
University
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Helping vulnerable
adults live more
independent lives

A collaboration between Northumbria University and Home Group has looked to assist
older people, those with mental health needs, and people with learning disabilities
and autism spectrum disorder. It does this by assessing how digital technologies can

assist vulnerable people in different ways.

Smart home devices are a booming industry — indeed, Amazon and Google have sold
150 million smart speakers in just four years and 57% of homes in Britain now contain
a smart device, according to a survey conducted by Smart Home Week.

Utilising these devices to help those with complex needs and frailty to be able to live
independently in their own home, is a huge stride forward for potentially millions of

people across the UK.

Researchers at Northumbria University, in collaboration
with Home Group, are testing and developing a range
of smart digital technologies to help some of the most
vulnerable people in society live more independently.

The project, entitled ‘Promoting
independence through technology-
enabled homes', aimed to assist older
people, those with mental health needs,
and people with learning disabilities
and autism spectrum disorder. It drew
upon expertise from academics in
health, design and computer science.

The project includes tools such as
virtual assistants, sensors, apps

and off-the-shelf smart devices,

such as Amazon Alexa and Google
Home, which were tested as part of
a'living lab" at Gateshead Innovation
Village. The award-winning housing
development, created by Home
Group, was the base for the 12-month
research project examining how digital
technologies can assist vulnerable
people in different ways.

By using a real house as the setting,
the team were able to develop a much
deeper understanding of the challenges
of current smart home technology. The
frequent and direct interaction with real

#AdvancementsinAdversity
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Ana-Maria Salai, Senior
Research Assistant in the
Department of Nursing,
Midwifery and Health, lived

in the house at Gateshead
Innovation Village for 12
months. She said: “We have
identified the benefits of
developing a person’s skills
using digital technologies, for
example, using a tablet to show
a friend or family member
making a cheese sandwich,
giving clear instructions along
the way. This has proven more
valuable to vulnerable people
who respond better to a familiar
voice and face, rather than
someone they don't know on a
generic tutorial video."

customers and communities ensured
that the results were adapted for their
specific needs.

What have they achieved?

The team have developed personalised
and agile approaches to existing
everyday technology. One solution
that has been developed is IntraVox,
which is a process that analyses data
collected from the sensors and then
sends a message in a familiar voice to
control a virtual assistant. This audible
sending of commands makes the

o

things that go on in the home clearer
and more understandable, which is
particularly important for residents that
are not used to "smart” technology.

The results will be used to support Home
Group's development of future smart
home technology for care and independent
living and will also be analysed and shared
with the world-wide scientific communities
in care tech and smart home research.
Find out more about Northumbria's
business and research collaborations at
northumbria.ac.uk/b2b



New bio-sensing and
bio-imaging tests

University of Birmingham spinout ChromaTwist Ltd is
developing and testing a new class of fluorescent dyes
for uses in labelling cells and tissues for applications in
the healthcare sector, and in particular flow cytometry,
for applications as diverse as disease diagnosis, vaccine
development and drug discovery.

The compounds will work as ‘signalling
beacons' by linking the dyes to
antibodies that recognise disease
markers on cells, which can then be
used on both bio-imaging and bio-
sensing platforms.

The fluorescent dyes were discovered
by research groups from the University
of Birmingham's Schools of Chemistry
and Chemical Engineering, during a
programme of research into photo-
conducting liquid crystals.

The research group, which has
world-leading expertise in nanoscale
materials, quickly realised they had
discovered compounds with a unique
chemistry that allows tuneable
fluorescence, whereby small changes
in their molecular structure modulates
the colour of light they emit, from blue
through to red.

ChromaTwist anticipates entering the
market by the end of 2022 with dye
reagents for flow cytometry, a process

that utilises laser excited dye-labelled
cells and measures the wavelength of
the light (the colour) the cells emit. The
dye reagents will be fully compatible
with existing flow cytometers.

The ChromaTwist dyes will bring
competition to the most valuable
segment of the flow cytometry market
which utilises 355nm laser light to
excite dye-labelled cells which then emit
across the visible spectrum. Presently,
there is only one other company
providing such dye characteristics,
making the ChromaTwist dye
technology all the more interesting from
a commercial perspective.

During the pandemic ChromaTwist has
been actively conducting research and
has expanded its team of researchers
to expedite product development.

They are currently chemically linking
(conjugating) the dyes to antibodies, to
make the light-beacons for cell labelling,
which will then enable their use in flow
cytometry.

Building on over 20 years of research
at the University of Birmingham,
ChromaTwist has developed a patented
comprehensive technology platform
for the next generation of fluorescent
compounds. The collaboration will look
to develop and use these fluorescent
materials for use in bio-sensing and
bio-imaging tests for diseases such as
cancer and diabetes.

Quick diagnosis is crucial for effective
treatment of both cancer and diabetes.
According to Cancer Research, there are
around 367,000 new cancer cases in the
UK every year, that's around 1,000 every
day. What's more, there are approximately
3.9 million diabetes sufferers in the UK.

During the pandemic ChromaTwist
secured £300k of private investor equity
and has continued to work on their aim of
entering the market by the end of 2022.

CHROMATWIST

UNIVERSITYOF

J] BIRMINGHAM

The rapid development of the
ChromaTwist dyes has been enabled by

a successful seed funding round, which
raised £300k earlier this year, building upon
initial funding of £347k from Innovate UK
and £100k from the founders.

ChromaTwist is currently seeking
development partners who wish

to collaborate on developing this
monopoly competing technology.
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Despite tremendous advances over the
last decade, breast cancer remains the
most common cancer affecting women
globally. According to Cancer Research
1in 7 UK females will be diagnosed with
breast cancer in their lifetime. What's
more, recurrent resistance to existing
therapies remains a major challenge.

Leading cancer researchers at the
University of Sussex have worked to
launch Stingray Bio, an independent
spin-out company that builds on
university science to develop new
therapies for breast cancers and
potentially other cancer types.

Novel medicines for
breast cancers

Researchers at the University of Sussex discovered key
defects in advanced breast cancers, and they have shown
how these molecular characteristics can be targeted by

novel medicines.

The research shows that a protein
called "LMTK3" is particularly
persistent in a number of cancers, and
in particular breast cancer. Working
from this finding, the researchers
created early drug-like molecules that
suppress LMTK3. In laboratory studies,
LMTK3 inhibition causes breast
cancer cells to stop growing and die,
and diseased tissue shrinks following
LMTKS drug treatment.

Stingray Bio was formed to further
develop LMTK3 medicines for eventual
use by cancer patients. The university
and the new business are collaborating
to understand exactly which type of
breast cancer patients to treat and if
LMTK3 medicines might be useful for
other types of cancer.

This new biotech company has
attracted seed funding support from
the UK-based venture capital firm o2h
Ventures. The new investment will be
used to create more advanced drugs
targeting LMTK3 and the company will
then take those new medicines through
testing required to begin human trials.

Stingray is planning to expand its
research and development to collaborate
with experts and business partners
across the globe, while keeping a local
company headquarters and board,
including the University and academic
founders. Working closely from its roots
in academic excellence, Stingray Bio
seeks to deliver new, effective treatments
to those suffering from breast cancer
and similar diseases.



(

Dr Jeff Roix (CEO), Professor Georgios Giamas
(Founder and Chief Scientific Adviser) and Professor
John Spencer (Founder), at Stingray provide insight
into the project:

What are the biggest challenges that are so far limited
the success in treating breast cancer?

“Breast cancer is a diverse disease: while advances in
surgical and standard chemotherapy treatment have
improved survival trends, certain patients still relapse
with aggressive disease that resists further treatment.
Connecting newly invented treatments to these precise
sub-types of advanced metastatic disease remains
challenging. Certain novel medicines can cause excellent
responses, but many patients still relapse and progress,
and remain in need of additional treatments.”

What is different about your approach?

“Our precision medicine strategy has assessed specific
molecular defects in patient samples, and we have
identified an aberrant signal that is mis-regulated. This
target provides cancer survival and growth capabilities,
and we have validated that removing the protein
genetically causes disease regression. We now have
made and are optimising chemical inhibitors of the target,
and expect this pill-based precision medicine strategy will
similarly improve disease progression and overall survival."

What were the qualities of your work that made it the
right candidate for spin-out?

“The next approaches in medicine development require
industrial scale and capabilities that often go beyond
academic and research priorities. Placing a research
programme in a new biotech company can help focus
research on pharmaceutical priorities: lengthening the
duration of drug activity, refining the strength of a drug
pill, and tailoring the medicine to specific patients in
clinical trials are all examples. While attracting significant
additional investment is a principal motivation for spinning
out a new company, the process of planning and building
a new organisation can expand the team of experts
working on the problem, while also promoting the idea to
a wide community of collaborators with new ideas and
capabilities.”

What do you think will be the overall impact of the Covid
pandemic on future R&D funding for treatments of other
serious conditions and diseases will be?

"As a first priority, clinical trials and cancer patient care

have both been massively disrupted by Covid's impact on
hospital systems, and so cancer care and research will

have to get back “on-track’. While increased government
support in industrial and academic research settings will
likely benefit biotechnology, it will be key to sustain support
as government budgets get back to normal and priorities
may get pinched. Broadly, however, Covid has demonstrated
how investment in research and public health capabilities are
critical to broader society and aging populations.”




Blood test for the
early detection of
lung cancer

Cizzle Biotechnology and the University of York have
together developed a blood test for the early detection

of lung cancer.

CizzleBiotech

Lung cancer is one of the most
common and deadliest types of cancer.
According to Cancer Research, around
47,000 people are diagnosed with the
condition every year in the UK - that's
around 130 people every day.

Lung cancer detection usually

comes too late for patients and
involves invasive interventions. This
collaboration looks to change the way
lung cancer is detected.

About Cizzle

Cizzle Biotech is developing a solution
for a more cost effective and an earlier
way to detect lung cancer and reduce
the need for repeated CT scanning.

CT scanning currently has a false
positive rate of approximately 90%,
depending on route of referral. False
positive results lead to unnecessary and
costly investigations that are typically
repeated multiple times. These are
often invasive and can cause significant
patient trauma, as well as a huge cost
to the NHS.

Cizzle's blood-test format — which
detects the CIZ1B lung cancer
biomarker — will allow greater accuracy,
focusing resources and in the future
could deliver early detection, greatly
enhancing the patient's chances of
recovery.

The current data is very encouraging,
suggesting that the biomarker test

can reveal lung cancer at a stage early
enough to enable a surgical cure. The
company is now working to secure
materials to scale-up production of a test
kit that is suitable for use in hospitals.

During the pandemic, the company has
been acquired by Bould Opportunities,
London for £27m. This investment will
propel the CIZ1B lung cancer biomarker
forward to a CE marked kit - meaning it
has the required safety certification for
use - and then into a clinical trial.

#AdvancementsinAdversity

About the collaboration

Professor Dawn Coverley, from the Advantages to patients

Department of Biology at the University + Less radiation

of York, founded Cizzle in 2006. + Reduced exposure to radiation
due to a reduced need for

Throughout Cizzle's earlier phase repeated CT scanning

its research & development work
was carried out in University labs
under research contract between the
University and Cizzle with

significant support provided by the
Commercialisation Team at the
University.

The White Rose Universities

+ Non-invasive
+ Relatively non-invasive,

involving a small blood
sample

Will not require attending
specialist scanning units
within hospitals

+ Reduced waiting times until

diagnosis

Technology Seedcorn fund supported

Cizzle in its early stages, and Yorkshire

Cancer Research has provided

funding support throughout Cizzle's

development. Advantages to the healthcare

system

+ Freeing up resources

+ Reducing burden on fixed
resources, by freeing up CT
scanners

+ Non-invasive

+ The test could allow for fewer

patients needing costly,

ultimately futile interventions




Arthritis is inflammation of one or
more of your joints. Pain, swelling and
stiffness are the primary symptoms of
arthritis. Whilst any joint in the body
may be affected by the disease it is
particularly common in the knee.

Generally, in the UK, more than 10
million people have arthritis or other,
similar conditions that affect the joints.
Arthritis affects people of all ages,
including children. More interestingly
still, approximately 1 in 5 adults (18.2%)
over 45 years of age in England has
osteoarthritis of the knee.

This life changing collaboration between
the University of Bath and 3D Metal

Printed Ltd will create bespoke treatment

for early knee osteoarthritis that will
perfectly fit every single patient.

Personalised 3D
printed knee implant
for arthritis sufferers

The University of Bath and 3D Metal Printed Ltd have
collaborated to develop a ‘printed metal’ procedure to
create bespoke treatment for early knee osteoarthritis.

A ground-breaking new treatment that
uses 3D printed implants and that could
bring relief to tens of thousands of knee
osteoarthritis sufferers has received
approval to be trialled in UK patients,
following a virtual “in-silico” trial that
demonstrated its safety.

The personalised early knee osteoarthritis
treatment, developed by engineers at

3D Metal Printing Ltd, a start-up based

at SetSquared Bath, working with the
University of Bath's Centre for Therapeutic
Innovation (CTI), uses state of the art

3D metal printing technology to make
personalised medical-grade titanium alloy
plates that perfectly fit every patient.

The TOKA (Tailored Osteotomy for Knee
Alignment) is a novel high-tibial osteotomy
(HTO) procedure with anatomical fitting
plates to realign a patient's knee, making

them more stable, comfortable and better
able to bear weight. The technique also
simplifies HTO surgery, making operations
quicker and therefore safer.

The TOKA system has already been
tested in a first-in-man clinical trial at
the Rizzoli Institute in Italy, one of the
most prestigious orthopaedic centres
in the world. Early clinical evidence is
exceptionally encouraging. Indeed, all
25 patients have shown promising gait
analysis results and fast recovery.

During the last 18 months, the team at
3D Metal Printed have continued working
on the treatment, despite the difficulties
due to the pandemic and the hospital
suspension of the elective surgeries.
Alongside completing the necessary
testing and validation to obtain the
regulatory accreditation (MHRA) the

©

team developed and delivered surgical
training to participating surgeons using
innovative Virtual Reality.

Alberto Casonato, 3D Metal Printing CEO
says: “We are extremely proud of this
achievement and it follows a number of
successful collaborative projects with
the University of Bath such as the in-
silico clinical trial in 2018, the first in the
world to demonstrate the safety of an
orthopaedic device using computational
modelling and more recently, the first
implementation of 3D printed screw
threads into the HTO plates, meaning
they can be optimally positioned to help
secure them against the bone.”

Knee osteoarthritis patients receiving
TOKA will undergo a 3D CT scan of their
knee, before a personalised 3D printed
surgical guide and plate, both shaped

to their tibia (shin) bone is created. The
surgical guide simplifies the surgery and
is designed to improve surgical accuracy.

Following the recent MHRA approval,
hospitals in Bath, Bristol, Exeter and
Cardiff will take part in a randomised
control trial to compare patient outcomes
with an existing generic HTO procedure.
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Summary

The potentially life-saving partnerships that
we have showcased in this booklet have
either been forged or worked on in the midst
of a global pandemic.

This booklet is a chance to celebrate the lifesaving work our
universities and businesses have been carrying out in spite of
Covid-19. It is a chance to raise awareness and champion the
work that these organisations have done through this crisis.

Since the start of 2020, strides have been taken to treat,
diagnose and help people with a host of illnesses and diseases,
including cancer, diabetes, arthritis and malaria.

Everyone in our society has benefitted, and will continue to
benefit, from university and business collaboration.
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Advancements in adversity
is the latest in the NCUB's
quarterly showcasing series.

Each quarter we will focus on a 9 National e 89 tationel Centre

different theme under which we will

celebrate and share the best of NCUB SHOWCASING COLLABORATION:
member collaborations. Last year, BUILDING FUTURE

we published ‘Collaboration In Crisis’
and celebrated the lifesaving work

our universities and businesses have
been carrying out during Covid-19.

At the start of the year we featured
partnerships set up to fight the climate
crisis and increase sustainability in
‘Partnerships for the Planet’. Most
recently, we showcased university

and business partnerships formed to

TALENT, TOGETHER

Highlighting university and business parinerships
farmed to address skills gaps

ensure we have the food we need in the -~ s
ure w v w i
future in ‘Food for the Future’ BOLILNAEP“RSAlgION

Highlighting university and business parinerships formed
in response to the Covid-1? pandemic

> READ MORE > READ MORE
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https://www.ncub.co.uk/insight/collaboration-in-crisis/
https://www.ncub.co.uk/insight/showcasing-report-building-future-talent-together/
https://www.ncub.co.uk/insight/partnerships-for-the-planet/
https://www.ncub.co.uk/insight/food-for-the-future/

. National Centre

for Universities and Business

The National Centre for Universities and
Business (NCUB) is an independent and not-for-
profit membership organisation that promotes,
develops and supports university-business
collaboration across the UK.

For more information please contact NCUB at:
info@ncub.co.uk

www.ncub.co.uk
3 @NCUBtweets




